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PRINTING MACHINE ROLLER AND 
METHOD OF PRODUCTION THEREOF 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is a continuation-in-part of application 
Ser. No. 08/117,601, ?led Sep. 7, 1993, now abandoned. 

BACKGROUND OF THE INVENTION 

Field of the Invention 
The invention relates to a printing-machine roller, espe 

cially a dampening-unit roller, and preferably a metering 
roller having an outer cylindrical surface with a coating 
provided thereon. 

In mechanical construction engineering, a demand exists 
for surface-coated cylinders which must have a coating with 
a hydrophilic property. In printing technology, for example, 
a dampening unit of a printing machine is equipped with a 
plurality of rollers by means of which a dampening-medium 
?lm which is as thin and uniform as possible is applied to a 
printing form of a printing-form cylinder. A particularly thin 
and uniform distribution of the dampening medium ensures 
a good print quality. Moreover, it is important that the 
feeding of the dampening medium take place without any 
introduction of printing ink into the dampening unit. With 
arrangements in which the inldng-unit rollers of the printing 
machine are connected to the dampening-unit rollers via at 
least one intermediate roller, it is particularly critical if 
printing ink should enter the dampening unit. 
The better the hydrophilic property of the surface of the 

printing-unit roller (dampening-unit roller) is, the thinner 
and more uniform is the formation of the dampening 
medium ?lm thereon. ‘ 

Top-grade printing, for example, art printing, requires 
mostly an extremely thin dampening-medium ?lm, for 
example, 5 pmthick, surrounding the entire outer cylindrical 
surface of the roller. To form such a thin dampening-medium 
?lm, it has heretofore been necessary to admix alcohol or 
alcohol substitutes to the dampening medium in order to 
reduce the surface tension. Isopropanol or ethanol, for 
example, are used as the alcohol. For reasons of environ 
mental protection and/or due to the regulations for the 
prevention of accidents it is to be expected that, in the future, 
a reduction in the use of alcohol or alcohol substitutes may 
be suggested or even required by law. At the same time, 
there remains a demand for top-grade prints for which an 
extremely thin and uniform layer of dampening medium is 
a prerequisite. 

Heretofore, in addition to special wetting agents 
(alcohols), speci?c surface materials which have been sub 
jected to a selective treatment have been used in order to 
obtain the best possible hydrophilic properties for the 
printing-machine rollers. It is has become known heretofore 
to use ground and/or polished stainless steel as surface 
material for such dampening-unit rollers. Moreover, it has 
become known heretofore to galvanically deposit onto the 
surface of rollers or cylinders a chromium layer which is 
then ground and/or polished. In connection with the use of 
alcohols or alcohol substitutes admixed in Hue dampening 
medium, good print results have been obtained with the 
dampening-unit rollers described hereinbefore. If the 
amount of alcohol or the amount of the alcohol substitute is 
reduced, however, the print results are no longer satisfactory. 

It is therefore an object of the invention to provide a 
printing-machine roller of the foregoing general type which 
has exceptionally good hydrophilic properties. 
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2 
SUMMARY OF THE INVENTION 

With the foregoing and other objects in view, there is 
provided, in accordance with the invention, a printing 
machine roller, comprising a cylindrical body formed with 
an outer cylindrical surface having a coating applied thereto, 
said coating containing at least 45% by weight pure silicon, 
having a thickness of between 0.2 and 2 mm, and having a 
surface roughness Rz§5 pm. 

In accordance with an added feature of the invention, the 
coating consists essentially of chemically pure silicon. 

‘The coating according to the invention brings about an 
extremely small contact angle of alcohol-free dampening 
medium. The contact angle is the angle formed by the secant 
at a dampening-medium drop and a plane surface on which 
the drop is located. Due to the extremely small contact angle 
it unnecessary or hardly necessary to reduce the surface 
tension of the dampening medium by adding alcohol or 
alcohol substitutes, because an extremely thin and uniform 
dampening-medium ?lm is created without alcohol or alco 
hol substitutes being added. Only one roller or a plurality of 
rollers of a printing machine and of the dampening unit of 
the printing machine, respectively, may be coated with the 
material according to the invention. 

It is especially advantageous to provide the metering 
roller of the dampening unit with the coating according to 
the invention. As a protection against corrosion and/or to 
enhance the adhesive behavior between the cylinder surface 
(outer cylindrical surface) and the coating, an intermediate 
layer of nickel and/or chromium and/or aluminum and/or 
boron and/or silicon and/or titanium and/or molybdenum or 
similar material can be applied. The layer is preferably 
applied by the following methods: thermal spraying, physi 
cal vapor deposition, chemical vapor deposition, plasma 

. chemical vapor deposition or galvanizing. 

The word “containing” as employed herein leaves open 
the possibility that, in addition to silicon metal, other sub 
stances may be included in the coating. In contrast 
therewith, the term “consisting of" is meant to restrict the 
material of the coating to metallic silicon only, while the 
modi?ed “consisting essentially of’ expresses the possibility 
of the presence of otherwise unimportant impm'ities often 
retained from the precursor materials. 

In accordance with another feature of the invention, the 
roller is a dampening-unit roller, such as a metering roller. 

In accordance with an added feature of the invention, the 
coating is formed of a thermally applied layer of silicon 
metal powder. 

In accordance with yet a further feature of the invention, 
the surface roughness is Rzé 1.0 pm. 

In accordance with yet an added feature of the invention, 
the coating is a deposition-layer selected from the group 
consisting of physical vapor deposition-layer, electron beam 
physical vapor deposition-layer, chemical vapor deposition 
layer, and plasma chemical vapor deposition-layer. 

In accordance with an added alternative feature of the 
invention, the coating is a sintered layer. 

In accordance with an additional alternative feature of the 
invention, the coating is a hot isostatic pressing-layer. 

In accordance with yet another alternative feature of the 
invention, the coating is a galvanic-layer. 

In accordance with another feature of the invention, the 
cylindrical body is formed of metal. 

With the foregoing and other objects in view there is also 
provided, in accordance with the invention, a method of 
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coating the rotatable cylindrical body of the printing 
machine having an outer cylindrical surface. The method 
comprises applying a coating containing at least 45% by 
weight of pure silicon to the outer cylindrical surface of the 
cylindrical body. 

In accordance with a further mode of the invention, the 
coating is chosen to consist essentially of chemically pure 
silicon. 

In accordance with another mode of the method 
invention, the silicon metal or silicon-metal powder or the 
substance containing the silicon is applied to the outer 
cylindrical surface by a thermal spraying process. 

In accordance with a further mode, the method of the 
invention includes treating the outer surface of the layer to 
reduce surface roughness. 

In accordance with an added mode of the method accord 
ing to the invention, the treatment includes grinding the 
surface of the layer. 

In accordance with an additional mode of the method 
according to the invention, the treatment includes at least 
one of grinding and polishing the surface of the layer. 

In accordance with an additional mode, the method 
‘ according to the invention includes impregnating the outer 
surface of the layer with a pore-sealing agent in order to 
reduce the porosity of the layer. 

Thus, the surface roughness can be produced by a suitable 
treatment of the silicon-metal coating, in particular by 
grinding, polishing, and pore-sealing after-treatment (e.g. 
through an anaerobically curing gumming process). 

In accordance with yet another mode of the method 
according to the invention, the processing of the surface of 
the layer is to a roughness Rz§1.0 pm. 

In accordance with yet a further mode of the method 
according to the invention, the processing includes at least 
one of grinding, polishing and abrading with a basic agent 
the surface of the the layer. The surface of the coating is 
abraded, particularly after the aforementioned leveling treat 
ment (such as grinding and/or polishing) with the aid of a 
basic agent, especially a slightly basic cleaning liquid. In so 
doing, the surface is activated and causes the formation of a 
hydrophilic layer. 

In accordance with yet an added mode of the method 
according to the invention, the basic agent is a weakly basic 
cleaning liquid. 

In accordance with yet an additional mode, the method 
according to the invention includes setting the surface 
roughness of the layer consisting of or containing silicon 
metal so that a dampening medium free of any added alcohol 
and/or alcohol substitute applied to the layer for use in a 
printing process has a contact angle <50°, and particularly 
65°. 

In accordance with a concomitant aspect of the invention, 
there is provided a method of producing a printing-machine 
roller with a coating having hydrophilic properties, which 
comprises applying a coating of silicon metal or a substance 
containing silicon metal to the outer cylindrical surface of a 
roller body. 

Other features which are considered as characteristic for 
the invention are set forth in the appended claims. 

Although the invention is illustrated and described herein 
as embodied in a printing-machine roller and a method of 
production thereof. it is nevertheless not intended to be 
limited to the details shown, since various modi?cations and 
structural changes may be made therein without departing 
from the spirit of the invention and within the scope and 
range of equivalents of the claims. 
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4 
The construction and method of operation of the 

invention, however, together with additional objects and 
advantages thereof will be best understood from the follow 
ing description of speci?c embodiments when read in con 
nection with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a diagrammatic and schematic view of the rollers 
of an offset printing machine; 

FIG. 2 is a fragmentary perspective view, partly cut-away 
and in cross section, of a coated dampening-unit roller 
constructed in accordance with the invention; and 

FIG. 3 is a plot diagram of the contact angle of a coating 
of dampening medium at the surface of the roller plotted 
against isopropanol content in the dampening medium. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawing and, ?rst, particularly to 
FIG. 1 thereof, there is shown therein a printing-unit roller 
array 1 of an o?iset printing machine. Rollers 2 through 6 
thereof are part of a dampening unit 7 and the other rollers 
shown at the top of FIG. 1 are part of an inlq'ng unit 8. The 
roller 6 is an intermediate roller via which the dampening 
unit 7 and the inking unit 8 are connected to each other. An 
ink duct or fountain 9 from which printing ink is supplied is 
assigned to one of the rollers of the inking unit 8. In the 
dampening unit 7, a water pan 10, from which dampening 
medium (dampening water) is taken and fed to a roller 3 
constructed as a metering roller, is assigned to the roller 2 
which is constructed as a dipping roller. The roller 3 rolls off 
on the roller 5 which is constructed as a rubber-covered 
roller cooperating with the roller 4 which performs as a 
distributor cylinder. The roller 5 transfers the dampening 
medium in the form of a thin and uniform ?lm onto a plate 
cylinder 11 carrying a printing form on the circumference or 
outer cylindrical surface thereof. In the interest of simplicity, 
other rollers or cylinders, such as a blanket cylinder and the 
like are not illustrated in FIG. 1. 

At least one of the rollers, namely the metering roller 3, 
is provided with a coating having excellent hydrophilic 
properties so that an extremely thin and uniform dampening 
medium ?lm is formed without having to add any alcohol or 
alcohol substitutes or, at most, having to add only consid 
erably reduced amounts of alcohol or alcohol substitutes. 
The alcohol, which usually has 10 to 15 per cent by volume 
of concentration, is thus reduced to a considerably lower 
percentage or is totally dispensed with. This is of great 
importance with respect to the regulations for preventing 
accidents and for environmental protection. 
The invention is not limited, however, to the arrangement 

of rollers of the dampening unit 7 as represented in FIG. 1, 
but rather, to any type of printing-machine rollers, provided 
that the rollers have hydrophilic properties. 

FIG. 2 offers a cross-sectional perspective view of the 
roller 3 (metering roller). The roller 3 is formed of a hollow 
cylindrical body 12 made of metal and having an outer 
cylindrical surface 13 which is provided with a coating 14. 
The coating 14 contains silicon metal or, according to 
another embodiment of the invention, consists of silicon 
metal. 

In a thermal spraying process, preferably pure silicon 
metal powder is applied as a very pore-free, preferably 
approximately 1 mm-thick layer or coating. Then, the coat 
ing 14 is mechanically ground and polished until a rough 
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ness R2 of approximately 1.0 pm, in particularly §-l.0 pm, 
is attained. If necessary or desirable, the surface is then 
submitted to a pore-sealing after-treatment. The thus pro 
duced surface has excellent hydrophilism. This hydrophi 
lism is reproducible and remains in perfect condition, even 
after the surface has dried. 

After the polishing process and prior to the ?rst use of the 
coating 14, the surface thereof is preferably abraded with a 
slightly basic cleaning liquid. In so doing, the surface is 
activated, with the formation of a hydrophilic layer. 

According to the method of the invention, a coating 14 of 
a dampening-unit roller onto which dampening medium 
containing no alcohol and/or alcohol substitutes is applied 
has a contact angle which is smaller than 40° (note FIG. 3). 
The plot diagram in FIG. 3 shows the contact angle at at 

the surface of the metering roller (roller 3) which is coated 
in the aforedescribed manner in accordance with the inven 
tion. In the diagram, the contact angle 0t indicated in degrees 
is presented as a function of the amount of isopropanol A 
plotted on the abscissa in percent-by-volume concentration. 
With the coating according to the invention, a functional 
relationship with respect to line 16 is produced. The diagram 
clearly shows an extremely low contact angle on, even if no 
alcohol is added. In comparison therewith, FIG. 3 also 
shows contact-angle values of dampening-unit rollers with 
conventional surfaces. Thus, line 17 indicates the result 
produced by a chromium-plated roller. Finally, line 18 
reveals the result produced by a dampening-unit roller 
having a stainless-steel surface. 

Especially advantageous is the fact that a silicon-metal 
coating applied in a thermal spraying process can be ground 
and polished very quickly and easily to a roughness Rz of 
approximately 1.5 pm, and preferably 1.0 run. It is readily 
possible to obtain, with such a coating 14, a dampening 
medium ?lm having a thickness of 5 pm, for example, even 
without adding a wetting agent to the dampening medium, 
so that a perfect print is produced without any tearing of the 
dampening-medium ?lm. ‘ 

In addition to the aforementioned thermal spraying 
method, further methods of applying the coating 14 onto the 
outer cylindrical surface 13 of a respective cylinder 12 are 
conceivable. It is advantageous to use the following meth 
ods: physical vapor deposition, electron beam physical 
vapor deposition, chemical vapor deposition, plasma chemi 
cal vapor deposition, sintering, hot isostatic pressing and/or 
galvanizing. 
The range limitation of 45% by weight of metallic silicon 

has been found to be a critical limit, with a lesser amount of 
silicon having exhibited substantially inferior result in terms 
of wettability, hydrophilism and contact angle. Pure silicon 
dioxide SiO2, which has a stoichimetric silicon content of 
46.74% by weight, has been found to exhibit promising 
results as well and it falls within the range of at least 45% 
by weight. 
We claim: 
1. A printing-machine roller, comprising a cylindrical 

body formed with an outer cylindrical surface having a 
coating applied thereto, said coating containing at least 45% 
by weight pure silicon, having a thickness of between 0.2 
and 2 mm, and having a sm'face roughness Rz§5 pm. 

2. The printing machine roller according to claim 1, 
wherein said coating consists essentially of chemically pure 
silicon. 

3. The printing-machine roller according to claim 1, 
wherein the roller is a dampening-unit roller. 
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4. The printing-machine roller according to claim 3, 

wherein the dampening-unit roller is a metering roller. 
5. The printing-machine roller according to claim 1, 

wherein the coating is formed of a thermally applied layer of 
silicon-metal powder. 

6. The printing-machine roller according to claim 1, 
wherein the surface roughness is Rz§1.0 pm. 

7. The printing-machine roller according to claim 1, 
wherein said coating is a deposition-layer selected from the 
group consisting of physical vapor deposition-layer, electron 
beam physical vapor deposition-layer, chemical vapor 
deposition-layer, and plasma chemical vapor deposition 
layer. 

8. The printing-machine roller according to claim 1, 
wherein said coating is a sintered layer. 

9. The printing-machine roller according to claim 1, 
wherein said coating is a hot isostatic pressing-layer. 

10. The printing-machine roller according to claim 1, 
wherein said coating is a galvanic-layer. 

11. The printing-machine roller according to claim 1, 
wherein said cylindrical body is formed of metal. 

12. A method of coating a rotatable cylindrical body of a 
printing machine having an outer cylindrical surface, which 
comprises applying a coating containing at least 45% by 
weight of pure silicon to the outer cylindrical surface of the 
cylindrical body, and processing the outer surface of the 
layer to reduce surface roughness. 

13. The method according to claim 12, which further 
comprises selecting the coating to consist essentially of 
chemically pure silicon in the applying step. 

14. The method according to claim 12, wherein the 
applying step comprises a thermal spraying process during 
which one of silicon metal, silicon-metal powder, and a 
substance containing silicon metal is sprayed on the outer 
cylindrical surface. 

15. The method according to claim 12, wherein the 
processing includes grinding the surface of the layer. 

16. The method according to claim 12, wherein the 
processing includes at least one of grinding and polishing 
the surface of the layer. 

17. The method according to claim 12, wherein the 
processing of the surface of the layer is to a roughness 
Rzé 1.0 pm. 

18. The method according to claim 12, wherein the 
processing includes at least one of grinding, polishing and 
abrading with a basic agent the surface of the layer. 

19. The method according to claim 18, wherein the basic 
agent is a weakly basic cleaning liquid. 

20. The method according to claim 12, which includes 
setting the surface roughness of the layer so that a damp 
ening medium free of any added alcohol and/or alcohol 
substitute applied to the layer for use in a printing process 
has a contact angle 60°. 

21. The method according to claim 12, which includes 
setting the surface roughness of the layer so that a damp 
ening medium free of any added alcohol and/or alcohol 
substitute applied to the layer for use in a printing process 
has a contact angle <35°. 

22. A method of coating a rotatable cylindrical body of a 
printing machine having an outer cylindrical surface, which 
comprises applying a coating containing at least 45% by 
weight of pure silicon to the outer cylindrical surface of the 
cylindrical body, and impregnating the outer surface of the 
layer with a pore-sealing agent in order to reduce the 
porosity of the layer. 

* * * * * 


